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Abstract
Study Objective—Contraceptive withdrawal, or coitus interruptus, is a widespread method in
adolescents, but factors affecting usage have not been longitudinally investigated. Study objectives
were to examine usage numbers of withdrawal among a group of sexually active adolescent females
and to investigate the influence of personal, partner, and family factors on usage patterns.

Design/Setting/Participants—Subjects (N=387; 14 to 17 years at enrollment; 92% African
American) were recruited from primary care adolescent health clinics in areas with high rates of
pregnancy and sexually transmitted infection. As part of a larger longitudinal study, subjects
contributed face-to-face quarterly and annual questionnaires assessing contraceptive behavior, recent
sexual behaviors, as well as partner- and family-based attitudes/beliefs.

Interventions, Main Outcome Measures—The outcome variable was: withdrawal use during
the previous 12 weeks (no/yes); predictor variables included 19 individual, family and partner
variables. All models additionally controlled for any current hormonal use (no/yes; any method),
current condom use (no/yes) and past withdrawal use (past 30 days; no/yes). Logistic regression,
with GEE estimation to adjust for repeated within-subject observations, was performed in SUDAAN,
9.0.

Results—Subjects supplied 1632 quarterly interviews; withdrawal was mentioned in about 25% of
the interviews (392/1632). Controlling for primary contraceptive method, withdrawal was mentioned
in 13.2% (51/307) of interviews with hormonal methods, in 32.4% (255/787) of the interviews with
condoms and in 4.7% (78/1632) of interviews in with no method. Current hormonal use was
associated with a decreased likelihood of also using withdrawal (OR=0.34), whereas past withdrawal
use increased the likelihood of current withdrawal by about four-fold (OR=4.18). Condom use was
not associated with withdrawal use. Current withdrawal use was more likely with a more diverse
sexual repertoire (OR=1.65), more sexual partners in the past three months (OR=1.46), higher sexual
control (OR=1.15), lower perceived STI risk (OR=0.46), higher sexual self-efficacy (OR=1.24),
lower sexual coercion (OR=0.56) higher condom negativity (OR=1.16), living with a boyfriend
(OR=2.17) and lower family sexual health support (OR=0.88).
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Conclusion—Contraceptive withdrawal in adolescents should not be considered ‘rare’. Careful
clinical consideration of usage within the context of other contraceptive behaviors, sexual behaviors/
attitudes, and relationship issues could better inform effective contraceptive counseling efforts.
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Contraceptive withdrawal, or coitus interruptus, has existed as a form of birth control since
ancient times, although its popularity decreased during the mid-to late 20th century 1–4. In
countries such as Turkey, Lebanon, Bangladesh, Philippines, and several former Soviet
republics, withdrawal remains the primary method of birth control 5–8. Withdrawal is widely
utilized, and when employed correctly, involves the removal of the penis from the vagina before
ejaculation; this also requires having the penis away from contact with the woman’s external
genitalia and cervical secretions 9. This ‘perfect’ usage has a failure rate of 4% 10. However,
actual failure rates are much higher, with first-year method failure rates of up to 27%, second
only to periodic abstinence 10–12

About 10% of sexually active adolescent women use withdrawal in at least some circumstances,
even if not for a primary method, and even if the method provides no protection against sexually
transmitted infections 13. Failure rates in adolescent women of 25% are similar to other age
groups 10. Reasons cited for usage – among both adolescent and adult women – include ease
of usage, no cost, no visit required to the doctor or pharmacy, privacy of the method, removal
of contraceptive burden from the woman, ease of access, lack of health risk, and lack of
knowledge 9. These reasons may be especially salient to adolescents for whom embarrassment
and restricted access to contraceptive services may be especially relevant.

Relationship characteristics may also influence adolescents use of contraceptive withdrawal,
with increased use often utilized by adolescents in the context of established relationships,
where a level of ‘trust’ is felt to dispel notions of perceived STI risk or pregnancy concern15.
Such usage indicates that reasons other than primary pregnancy and STI prevention may be
involved in withdrawal usage by adolescents.

Despite being mentioned as a contraceptive method in many contexts, few studies of
withdrawal involve adolescent users. In addition, factors affecting usage of withdrawal have
not been investigated in an adolescent population, especially on a longitudinal basis. The study
objective of this study were (1) to examine the usage numbers of withdrawal as a contraceptive
method among a group of sexually active adolescent females and (2) to investigate the influence
of personal, partner, and family factors on usage patterns.

Methods
Study Design and Data

Data were collected as part of a longitudinal cohort study of sexual relationships, sexual
behaviors and sexually transmitted infections among young women in middle- to late-
adolescence. Data were obtained from face-to-face interviews performed at enrollment
quarterly interviews and annual questionnaires that assessed contraceptive behavior, recent
sexual behaviors, as well as partner- and family-based attitudes/beliefs. Each participant
provided at least two and as many as 10 quarterly interviews across 27 months. However, as
the study is still ongoing, and not all participants have completed the same follow up period,
and therefore have contributed different amounts of data. No significant differences were found
between number of follow up periods contributed and age, race/ethnicity and other
demographic variables (data not shown; available from first author). Interviews lasted between
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35 and 40 minutes, and subjects were compensated $20.00 for each interview completed. More
detailed descriptions of these methods are available elsewhere16–18. The larger study was
approved by the Institutional Review Board of Indiana University School of Medicine.

Participants
Subjects were 387 adolescent women receiving health care as part of the patient population in
one of three primary care adolescent health clinics in Indianapolis. These clinics serve primarily
lower- and middle-income families who reside in areas with high rates of pregnancy and
sexually transmitted infection. Potential participants were eligible if they were 14 to 17 years
of age (mean age at enrollment = 15.33, SD=1.06), spoke English, and were not pregnant at
study enrollment. For the larger study, participants who became pregnant continued in the
project; however, analyses in the present study were limited to those adolescents who were not
pregnant. Approximately 92% of the sample reported race/ethnicity as African-American;
therefore, race was not used as a predictor in this analysis.

Measures
Outcome Variables—The outcome variable was withdrawal use during the previous 12
weeks (no/yes); this item was extracted from a set of variables with other contraceptive
possibilities (no/yes), including “withdrawal,” “avoiding sex certain times of the month to
avoid pregnancy,” “condoms,” “spermicides,” “oral contraceptive pills,” “Depo-Provera®,”
“contraceptive patch,” “intra-uterine device,” “tubal ligation,” “emergency contraception,”
“diaphragm,” and “contraceptive ring.” Subjects were also asked if any of these methods was
their “current” (no/yes) method of contraception.

Predictor Variables—Three domains of predictor measures were chosen to represent
individual, relationship and family based characteristics potentially associated with withdrawal
use. As indicated below, some measures were measured at the quarterly interviews, while
others were measured in annual questionnaires. In the latter case, to make comparisons to
quarterly data, the annual questionnaire closest in date to the quarterly visit was used.
Additionally, all models controlled for any current hormonal use (no/yes; any method), current
condom use (no/yes) and past withdrawal use (past 30 days; no/yes).

Individual Measures—In this domain, measures of interest included were sexual behaviors
and other person-centered attitudes and experiences.

Sexual self-concept, measured in annual questionnaires, was addressed by 4-point Likert items
(strongly disagree to strongly agree) in separate three item sub-scales adapted from research
with adults 19 with similar item content to those developed for adolescents 20, 21. Subscales
included: sexual openness (4 items; α=0.80 at baseline; range 4 – 16; e.g., I would be willing
to try most kinds of sex at least once; sexual self-esteem (4 items; α=0.83 at baseline; range 4
– 16; e.g., I like the ways in which I express my sexuality); and sexual anxiety (5 items; α=0.84
at baseline; range 5 – 20; e.g., Sometimes in sexual situations I worry that things will get out
of hand). Each subscale was scored such that higher scores in each reflected a greater degree
of each variable.

Past sexual coercion, taken from annual questionnaires, was an additive index of 4-Likert type
items (α=0.83; never, once, two times or more; e.g., How often has someone used physical
force to make you have sex?) assessing the frequency of unwanted or forced sexual contact in
the past year. Religiosity, taken from annual questionnaires, was an additive index of four 3-
category Likert type items assessing the importance of religion in the adolescent’s life (α=0.83;
not important, important, very important; e.g., How important is it to you to believe in
God). .Perceived STI risk, taken from quarterly interviews, was a single 3-category Likert type
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item assessing the extent to which an adolescent estimated their chances of acquiring an STI
in the next year (probably, 50–50, no chance at all).

Sexual conservatism, taken from annual questionnaires, was an additive index of four 3-
category Likert type items assessing the importance of delaying sex in the adolescent’s life
(α=0.83; not important, important, very important; e.g., “To wait to have sex until you’re
married?). Negative condom attitudes, taken from annual questionnaires, was an additive index
of two 4-category Likert type items assessing the importance of religion in the adolescent’s
life (α=0.83; strongly disagree to strongly agree; e.g., “When I suggest using a condom, I am
almost always embarrassed”).

Finally, sexual behavior variables, taken from quarterly interviews, included number of recent
sex partners (past 3 months) and sexual repertoire, an 11-item additive index of coital and
non-coital behaviors (no/yes) reported by the adolescent in the past three months. These sexual
behaviors included assessments of vaginal and anal sex, as well as cunnilingus, fellatio,
received and given genital touching, kissing, holding hands, dancing, and breast touching.

Partner Measures—Partner measures assessed partner specific attitudes and beliefs in the
past three months. However, since the present analysis was not partner specific, all measures
were aggregated across an adolescent’s total reported partners to produce one measure, per
adolescent, per quarterly interview. These measures were then matched to subjects’ reported
quarterly information.

Relationship Quality was a six, 4-point Likert type item (α=0.94; strongly disagree to strongly
agree; e.g., “We enjoy spending time together”) evaluating relationship aspects with specific
sex partner. Further, relationship satisfaction (α=0.97) and sexual satisfaction (α=0.98) were
five item, 7-point Likert type valence scales (e.g., very bad to very good; very unsatisfying to
very satisfying) measuring general feelings about relationships and sexual behavior.

Sexual Control was an additive index of three 4-point Likert type items (α=0.77; strongly
disagree to strongly agree; e.g., ““It is easy for me to say no if I don’t want to have sex”).

Family Measures—All family measures were taken from annual questionnaires. Lived with
family (no/yes) and lived with boyfriend (no/yes) were used to probe how patterns of residence
may influence contraceptive behavior. The former was constructed from multiple items and
reflects a wide variety of potential family members. Alternative analyses with specific type of
family and number of family members did not yield meaningful results (data not shown).

Sexual health support was an additive index of three 4-point Likert type items (α=0.86; strongly
disagree to strongly agree; e.g., “My family would help me get condoms if I asked”) measuring
adolescent perceived family support about sex and health. Attitudes about sex (α=0.83; e.g.,
“My family thinks that sex before marriage is okay if people care for one another) and attitudes
about teen pregnancy (α=0.82; e.g., “My family would be “okay” if I got pregnant”) were
additive indices of two, 4-point Likert type items (strongly disagree to strongly agree)
assessing family endorsement of various issues.

Procedure
Logistic regression was used to assess predictor variables’ influence on contraceptive
withdrawal in the past 90 days. Because subjects contributed multiple 3-month observation
periods, a generalized estimating equation (GEE) approach adjusted estimates for multiple
observations on the same individual22. Estimates were considered statistically significant at
p<.05 if the 95% confidence intervals did not contain 1.0. All analyses were performed using
SUDAAN, Version 9.01 23.
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In total, four models were evaluated in order to systematically assess contraceptive withdrawal
use as a function of contraceptive behaviors (current hormonal use, current condom use and
past withdrawal use (in the interview prior to the current interview: no/yes) (Table 1), and
individual, partner, and family variables, controlling for contraceptive behaviors (Table 2).

Results
Subjects (N=387) contributed 1632 quarterly interviews. Overall, 24.8% (392/1632) of
interviews were associated with any contraceptive withdrawal in the past three months; 18.8%
(307/1632) of interviews were associated with any hormonal contraceptive use in the past three
months, and about 42% (787/1632) associated with any condom use in the past three months.
Withdrawal was also used in 13.2% (51/307) of interviews where hormonal methods were the
primary contraceptive method, in 32.4% (255/787) of the interviews where condoms were the
primary contraceptive method, and in 4.7% (78/1632) of interviews in which there was no
other contraceptive method reported, including withdrawal.

Table 1 reports the influences of primary and past contraceptive method on current
contraceptive withdrawal use. Current hormonal use was associated with a decreased
likelihood of also using withdrawal (OR=0.34), whereas past withdrawal use increased the
likelihood of current withdrawal by about four-fold (OR=4.18). Condom use was not associated
with withdrawal use.

Focusing on individual influences, and controlling for the influence of hormonal methods,
condom use and past withdrawal use (Table 2), current withdrawal use was more likely with
a more diverse sexual repertoire (OR=1.65), more sexual partners in the past three months
(OR=1.46), higher sexual control (OR -1.15), lower perceived STI risk (OR=0.46), higher
sexual self-efficacy (OR=1.24), lower sexual coercion (OR=0.56) and higher condom
negativity (OR=1.16).

Among partner and family influences, controlling for the influence of hormonal method,
condom use and past withdrawal use (Table 2), contraceptive withdrawal was associated with
living with a boyfriend (OR=2.17) and lower family sexual health support (OR=0.88).

Discussion
Contraceptive withdrawal is a frequently used method in a sample of relatively high-risk,
largely African-American adolescents. The data give a 3-month point prevalence of withdrawal
use of about 25%, suggesting that adolescents’ usage of withdrawal as a contraceptive method
should not be considered ‘rare’. Rather, such results indicate that withdrawal occurs in a
meaningful number of coital situations.

An important contribution of this research is the finding that a substantial proportion of
adolescents’ use of withdrawal is in combination with other contraceptive methods. Although
withdrawal may be chosen as a primary contraceptive method, it also appears intertwined in
the context of other methods--both hormonal contraception and condoms. Thus, the concept
of dual method normally attributed to hormonal and barrier method combinations may need
to be expanded to consider withdrawal as an alternative or optional experience associated with
a given coital act.

Situational factors associated with the occurrence of withdrawal within a specific sexual
encounter are still unclear. However, withdrawal does not seem to be a random behavior
implemented only as a contraceptive last resort during spontaneous, unanticipated sexual
activity. Rather, an array of individual, relationship, and family influences appear to influence
withdrawal use in understandable, albeit contraceptively ineffective, ways. This suggests that
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a careful clinical consideration of withdrawal use within the context of other contraceptive
behaviors, sexual behaviors and attitudes, and relationship issues could better inform effective
contraceptive counseling efforts.

Limitations of study design and sample must be assessed in consideration of our results. The
study participants were primarily African-American young women receiving care in an urban
setting. Both STI and pregnancy rates were high in this population; while these data are
therefore not representative of adolescent women as a whole, they do shed light on a formerly
under-explored contraceptive topic. Due to the limited existing longitudinal data on withdrawal
usage in adolescents, our numbers cannot be compared to any other studies for similarity and
must be examined on a stand alone basis. Given the limited knowledge of a century-old method
that our study has shown to be commonly used even today, further investigation into patterns
of usage within relationships (short or long-term) will be important into more fully
understanding withdrawal as a method of contraception. Such information, once obtained,
would assist not only in knowledge of usage patterns but aide clinicians developing pregnancy
and STI prevention programs by adding a little talked of, commonly used, and rarely effective
used method of contraception.
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Table 1
Control Predictors of Withdrawal Use Among (N=387) Adolescent Women

OR (95% CI)

Current Hormonal Use (Yes) 0.34 (0.07, 0.92)*

Current Condom Use (Yes) 0.59 (0.13, 1.08)

Past Withdrawal Use (90 Days: Yes) 4.18 (2.70, 6.49)*
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Table 2
Individual, Family and Partner Predictors Withdrawal Use Among (N=387) Adolescent Womena

Model 1 Model 2
OR (95% CI)

Model 3

Sexual Repertoire 1.65 (1.48, 1.90)* -- --

Number of Recent Sex Partners 1.46 (1.11, 1.86)* -- --

Perceived STI Risk 0.44 (0.26, 0.82)* -- --

Religiosity 1.07 (0.91, 1.28) -- --

Sexual Openness 0.91 (0.89, 1.02) -- --

Sexual Anxiety 1.06 (0.99, 1.14) -- --

Sexual Self-Efficacy 1.24 (1.02, 1.43)* -- --

Past Sexual Coercion 0.56 (0.32, 0.89)* -- --

Sexual Conservatism 0.94 (0.85, 1.04) -- --

Negative Condom Attitudes 1.16 (1.08, 1.27)* -- --

Relationship Quality -- 1.00 (0.96, 1.00) --

Relationship Satisfaction -- 0.98 (0.95, 1.00) --

Sexual Satisfaction -- 1.03 (1.00, 1.05) --

Sexual Control -- 1.15 (1.05, 1.23)* --

Live with Boyfriend (Yes) -- -- 2.17 (1.15, 2.60)*

Live with Family (Yes) -- -- 0.90 (0.51, 1.60)

Sexual Health Support -- -- 0.86 (0.83, 1.96)

Family Attitudes Towards Sex -- -- 1.12 (0.92, 1.37)

Family Attitudes Towards Pregnancy -- -- 1.07 (0.92, 1.22)
a
All models controlled for current hormonal contraceptive use (no/yes), current condom use (no/yes) and past withdrawal use (3 months: no/yes)
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